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© Apparatus for applying repeatable patterns of dye-carrying foam onto a moving web. 

© Apparatus is provided for depositing repeatable patterns 
of dye-carrying foam onto a moving web. An elongated mani- 
fold (26) containing foam under pressure extends trans- 
versely to the direction of movement of the web. The manifold 
is provided with a plurality of foam discharge ports which are 
selectively opened and closed to establish the desired pattern. 
Variations in the pattern also are produced by reciprocating 
the manifold transversely to the web's direction of movement 
while the ports are being opened and closed. 
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APPARATUS *F0R APPLYING REPEATABLE 
PATTERNS OF DYE -CARRYING FOAM ONTO A 
MOVING WEB 



BACKGROUND OF THE INVENTION 

It is well known that patterns of dye may be 
applied to a moving web through the use of liquid dyes 
which are selectively deposited onto the web. However, 
with liquid dyeing techniques, a considerable amount 
of energy- is expended in the drying operation. 

It has been recognized that when dye is carried 
by foam, a substantial energy savings can be achieved. 
United States Patent 3,969,780, which was granted to 
James M. Henderson on July 20, 1976, broadly discloses 
the dyeing of carpet* with one or more colors using 
foam applicators, and United States Patent 4,282,729, 
issued on August 11/ 1981 to Larry G. Smith, is con- 
cerned with the 'generation of a random pattern on a 
carpet by employing a dye-carrying foam. However, 
neither of these patents permits a large number of 
predetermined patterns to be repeatedly achieved 
through foam application techniques. ■"; ; 

SUMMARY OF THE INVENTION " 

The present invention prqvides for the applica- 
tion of. f 9am in a predetermined pattern onto a moving 

■•■ * » 

web. More particularly, a plurality of valves are 
associated with respective discharge ports positioned 
along a mahifold which extends transversely to the di- 
rection pjf| movement of the web. The manifold is sup- 
plied with \ pressurized dye-carrying foam from a dis- 
tributor.^. iMeans are provided for selectively actua-; 
ting the. va-lves and for reciprocating the bar. The 
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The foam either is applied directly onto the web from 
the opened ports or is deposited onto an inclined doc- 
tor blade from which the foam passes to the web. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention will be described in greater de- 
tail with respect to the accompanying drawings, where- 
in: 

FIGURE 1 is a perspective view of apparatus for 
applying patterns of dye-carrying foam according to 
the invention; 

FIGURE 2 is a cross-sectional view of the foam 
discharge valve portion~of ~ the apparatus shown in 
FIGURE 1? and 

FIGURE 3 is a side elevational view of the doc- 
tor blade support structure illustrated in FIGURE 1; 

FIGURE 4 is a cross-sectional view of a cap 
device for establishing a pattern of foam discharge; 
and 

FIGURE 5 is a fragmented cross-sectional view 
of a further cap device for establishing a different 
pattern of foam discharge. 

Referring now to the drawings , and particularly 
to Figure 1, a pair of standards 10 and 12 support a 
crossbar 14 which extends transversely to the path of 
movement of a web (not shown) which is to be dyed. 
The crossbar 14 is hollow and serves as a manifold for 
pressurized air which is supplied thereto through in- 
let 15. ' * 



0123367 



Solenoid valves 16 are positioned at spaced lo- 
cations along the crossbar 14. These valves communi- 
cate with the interior of the crossbar and are selec- 
tively energized by means of a conventional programmed 
5 pattern drum (not shown) in order to allow the passage 
of pressurized air to lines 18 which extend from , 
valves 161 

The crossbar, 14 also serves as a support for a 
foam distributor 20. The details of this distributor 
are disclosed in the copending United States applica- 

10 tion Serial No. 390,114, filed on June 18, 1982 in the 
name of Clifford A. Bryant, et al. Briefly, however, 
the distributor functions by receiving dye-carrying 
foam from a single input line 22 and discharging the 
foam through a plurality of conduits 24. Each of the 

15 conduits serves as a separate input to a . further mani- 
fold 26 which also extends transversely to the path 
of web -movement. The manifold 26 is supported at its 
ends by guidebars 28 and 30 which, in turn are slidably 
supported by brackets 32 ana 34 mounted on standards 

20 10 and 12, respectively. ; ; 

The standard 12 aliio supports a platform 36 on 
which a motor. 38 is positioned. The motor is connect- 
ed by conventional mechanical means to drive a disk 40. 
A connecting rod 42 extends between a plate 44 secured 

25 to manifold 26 and a pivc£al correction to the. disk 40 
at a point offset with respect to its axis of rotation. 
As a result, the operatic^ of motor 38 produces recip- 
rocation of the manifold ■ J6. 

A bracket 4 6 is joined to manifold 26 to support 

30 a plurality of pneumatic Cylinders 48 equally spaced 
along the manifold. As qui be appreciated from Figure 
2, each of these cylinders is mechanically connected to 
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a respective valve 50 within the manifold 26. As a 
valve 16 is energized to direct pressurized air via 
its associated line 18 to a cylinder 48 , a piston (not 
shown) within, the cylinder is elevated to raise a rod 
52 which in turn. is joined by a link 54 to a valve 
rod 56 extending from valve 50 through the upper wall 
of the manifold 26. As rod 52 is raised, the valve 
50 is unseated to allow foam -within the manifold to 
pass through a corresponding discharge port 58 in the 
manifold's lower wall. On termination of the supply 
of pressurized air to a cylinder 48 due to deenergi- 

zation of its corresponding solenoid valve 16 , the 
piston within the cylinder is retracted by a return 

spring (not shown) so as to lower rods 52 and 56 

thereby reseating valve 50 to close the discharge 

port 58. 

Although it will be appreciated that foam dis- 
charged through ports 58 can be applied directly to 
a web moving past the ports, the arrangement illus- 
trated in Figure 1 includes an inclined doctor blade 
60 positioned beneath the ports. This blade carries 
the discharged foam to a web passing by. the lower 
edge of the blade. As can be appreciated -from Fig- 
ures 1 and 3, the blade 60 is secured to a rod 62 
which is pivotally connected at its ends to a pair 
of links 64 and 66. The opposite ends of the links 
are secured to a rod 68 which is pivotally joined 
to a pair of slidable members 70 and 72 which ride 
along respective parallel tracks 74 and 76. A con- 
necting rod 78 joins each" of the members 70 and 72 
to pivotal connections on respective disks 80 which 
are joined by a rod 82. 
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Rotation of disks 80. moves the slidable members 
70 and 72 along their respective tracks thereby alter- 
ing the position of rod 68. A member 84, provided 
with an arcuate slot, is secured to member 70, and the 
5 slot receives a post 86 projecting from link 84. The 
positions of member 70 along track 74, and post 86 
along slot 88, are suitably graduated. Similarly, 
the relationship between rod 62 and link 64 is gradu- 
ated. Conventional locking means (not shown) permit 
10 members 70 and 72 to be secured at selected locations 
along their respective tracks. Furthermore, the angu- 
lar positions of links 64 and 66, as well as the rela- 
tive position of rod 62 with respect to these links, 
can be frozen by suitable locking means.- Thus,- the 
15 horizontal and vertical positions of the doctor blade 
60, as well as its inclination, are adjustable over 
a wide range. 

During operation, as a web moves past the dis- 
charge ports 58 (or beneath the lower edge of the doc- 
20 tor blade 60), the solenoid valves 16 are . selectively 
energized by 'the programmed drum to actuate the corres- 
ponding pneumatic cylinders 48. This causes the asso- 
ciated valves 50 to open to discharge pressurized foam • 
from the ports 58. Simultaneously, the foam-contain- 
* 25 ing manifold is oscillated transversely of the web. 
Since the pattern is established: by the controllable 
actuation of valves 16 and the reciprocation of the 
manifold 26, a repeatable' pattern of foam dyeing can 
be achieved. 

30 In the embodiment which has been discussed 

above, each of the discharge ports 58 has been con- 
sidered as a single round aperture. However, varia- 
tions in the patterns produced can be achieved by 



-6- 



01 23367 



securing, caps with different types of discharge open- 

ings over the ports 58. For example, in Figures 4 
and 5, the caps 90 include, respectively, an array of 
small holes and an elongated slit. 

Still further, the embodiments which have been 
discussed employ for each discharge port 58 from mani- 
fold 26 a separate solenoid valve 16 and pneumatic 
cylinder 48. It will be -understood, however, that a 
single control element in the form of a solenoid can 
be connected to each of the valves 50. In such a case, 
the stems of the valves must be provided with return 
springs so that the valves will close upon deenergiza- 
tion of the solenoids. 

A still further variation employs a solenoid 
pinch valve. Such "a valve "includes a foam-carrying 
tube passing through the valve. When deenergized, the 
tube 'is pinched to stop the flow of foam. However, 
when the solenoid is energized, the tube is released 
to allow foam to flow. 

In addition to the foam being discharged direct- 
ly onto -the web or onto the inclined surface of the 
doctor blade, it also is possible that the foam be 
discharged from ports 58 onto a water or foam sheet 
which moves along the. blade and is deposited on the 
web. In this case, the water or foam sheet can carry 
a dye of different color from that discharged from 
ports 58. This permits multi-colors to be applied to 
the web. 

From the discussion which has been presented, 
it is apparent that a wide variety of patterns can 
repeatedly be applied to webs through the control of 
the valves which cause the dye-carrying foam i:o be 
applied to the web as well as the oscillation of the 
apparatus transversely to the web's direction of travel. 
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CLAIMS: 

1. Apparatus for depositing repeatable patterns 
• of dye-carrying foam onto a moving web, comprising: 

an elongated manifold for holding the foam under 
pressure, said manifold extending transversely to the 
5 direction of movement of said web and having a plural- 
ity of foam discharge ports spaced along its length; 

a plurality of valves within said manifold each 
associated with a respective port; and 

means for selectively actuating said valves to 
10 open and close said ports to discharge the foam onto 
the web in a repeatable pattern. 



2. Apparatus as set forth in Claim 1, further 
comprising: 

means for reciprocating said manifold trans- 
15 versely to the direction of web movement while select- 
ively opening and closing the ports. 

3. Apparatus as set forth in Claim 1, wherein 
said valve-actuating means comprises: 

a plurality of pneumatic cylinders each .joined 
20 to a respective valve; 

a source of pressurized air; and 
a plurality. of solenoids each associated with 
a respective pneumatic cylinder and selectively ac- 
tuable to direct pressurized air to its associated 
25 cylinder to open the valve to which said cylinder is 
joined. ^^^j* 1 ^* 3 -^ . .. 
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4- Apparatus as set" forth iii Claim 3 f further 
comprising: 

means for reciprocating said manifold trans- 
* versely to the direction, of web movement while select- 
5 ively opening and closing the ports. 

5. Apparatus as set* forth in Claim 1, further 
comprising: 

an inclined doctor blade positioned adjacent 
said discharge ports for directing the foam from said 
10 ports to the web. 

6. Apparatus as set forth in Claim 5, further 
comprising: 

means for adjusting the "horizontal and vertical 
positions of said blade,* as well as its inclination. 

15 7. Apparatus as set* forth in Claim 6, further 

comprising: 

means for reciprocating said manifold trans- 
versely to the direction of web movement while se- 
lectively opening and closing the ports. 

20 8- Apparatus as set forth in Claim 3 r further 

comprising: " 

an inclined doctor blade positioned adjacent 
said discharge ports for directing the foam from said 
ports to the web. 

25 9. Apparatus as set forth in Claim 8 r further 

comprising: 

means for adjusting the "horizontal and vertical 
positions of said blade, as well as its inclination. 
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10. "Apparatus as r set forth' in 'Claiia 9, further 
comprising: 

means for reciprocating said manifold trans- 
versely to the direction of web movement while select- 
5 ively opening and closing the ports. 



Or 
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